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month. The Detroit River was frozen over at  Detroit, Mich., 
on the 16th. The Saint Clair River mas frozen from Fort Gra- 
toit, Mich., to Poiut Edward, Canada, on the l y t h ,  and was  
frozen over a t  Port Hurou, Mich., ou the 27th. Nnvigntion 

1 AURORAS. 
011 the 5th aurorm were reported over the northern part of 

the country from Washiugton to New Eugland, itnd southward 
to Oklithoma Territory. Auroras were reported i u  the north- 

The distribution of uieau atmospheric pressure for Jauuarg. 
1892, as determined froin observatious taken daily at  8 a. u1. 
and 8 p. m. (75th meridian time), is shown 011 Chart I1 by is0 
bars. 

The normal distributiou of pressure for January shows values 
above 30.20 iu two areas, one of which occupies the middle 
plateau region and the middle-eastern slope of the Rocky 
Mouutains, and the other the iuterior of the south Atlijntit 
states aud eastern Teunessee. From these high areas tlie 
barometric gradient is marked northeastward to the Icelaucl 
low area and northwestward to the area of low pressure of 
Bering Sea, aud the normal pressure is below 30.00 over the  
Gulf of Saiut Lawrence and on the extreme noith Pacific coast. 
Iu this month there is a general iucrease of pressure over the 
United States, aud the highest preasure of the year usually 
obtains over parts of the midclle-eastern a d  sontheasteru ais- 
bricts. 

I n  Jauuary, 1891, the meau pressure was highest over the 
middle plateau region, where i t  was above 30.30, whence i t  
decreased to about 30.05 on the south Pacific and extreme 
north Pacific coasts. The lowest meau pressure of the mouth 
was noted over eastern Canada aud eastern New Euglaud, 
where it was below 30.00, from which region there was an in- 
crease of pressure to the south Atlantic and east Gulf states, 
where the meau values were above 30.15. 

Chart I V  shows that high pressure was persistent over the 
middle plateau, and Chart I shows that no low pressure area8 
hraversed that regiou duriug the month. 

A comparison of the pressure chart for January, 1893, with 
that of the preceding month shows au increase of pressure, ex- 
cept in districts east of'the lower Mississippi River aud south 
of the Lake region, aud in California and southern Arizoua. 
The greatest increase of meau pressure occurred from northern 
Missouri over Minnesota, the Dakotas. eastern Montana, and 
t h e  British Possessious to tho  northwad, where it exceeded 
.25, and the most marked decrease was noted along the Atlan- 
tic coast between the 33d and 39th parallels, where it was 
more than .15. Along the California coast south of the 38th 
parallel the decrease was .lo. 

The mean pressure was above the normal from the west Gull 
states aud the Mississippi Valley over the middle aud north- 
ern plateau regions to the Oregou and Washington coasts, the  
most marked departure above the normal being shown in mi 
area extending from the middle plateau to west Washingtou: 
where it was more thau .lo. Over tlie eastern and extreme 
sonthwestern parts of the country and in the British Posses. 
sions the mean pressure was deficient, and at stations in those 
districts the mean values were .05, or more, below the normal 
pressure for the month. 

. HIGH AND LOW AREAS.  
The paths of well-defined itreas of high aud low pressure foi 

Jauuary, 1893, are shown on Charts IV iIUd I, respectively. 
and some of the more prominent cliaracterist,ics of the high 
aud low areas are noted iu the table at  the eud of this chapter 

Ten high areas appeared, the average number traced f'ol 
January duriug the last 1 7  years beiug 9. Two of'the liigl 
areas advanced from the Pacific coast uorth of the 45th par 
allel j 4 first appeared over the British Northwest Territory 
3 apparently developed over the middle plateau regiou j auG 
one passed northeastward from the lower Rio Graude valley 

HIGH AREAS. 

One of'the Pacific coast high areas, number V, traversed the 
continent, the average rate of advauce being 26 miles per hour, 
nud one of the high areas which appeared over the middle 
plateau region moved thence uorthwestward to western 
Wiisllingtoti and Oregon, thence to Alberta, thence along the 
enstela slolie of the Rocky Mouutaius to soiit1ie;tsteru Texas, 
aud thence eastward over the north part of the Gulf of Mexico 
atlid Florida. High pressure prevailed during it great part of 
the mouth over the iuiddle plateau region. Three of the high 
itreas traced wcre oEshoots from, and one of the Pitcific coast 
high areas merged iuto, the peruianeut high area of' the middle 
pInteau. The high areas that appeared north of the 50th par- 
allel getierally moved southeastward after crossing the Rocky 
Moiiut8aius, and oue higli area moved eastward from the mid- 
dle plateau regiou to the middle Atlantic states. The follow- 
ing is a description of the high areas referred to : 

I.-The month opened with a ridge of high pressure extend- 
ing from Mi%Uitoba to the south Pacific coast, which sepmated 
two low areaa, one, number I, occupying the middle Misais- 
sippi r a l l e ~ ,  aud the other, uumber 11, the north Paci6c coast. 
The pressure was also high off the middle Atlantic coast, high 
areas XI aud XI1 for December, 1891, having moved to that 
region during the night of December 31January 1st. High 
area I was central over Utah, with pressure above 30.50, and 
temperature below freezing was uoted orer the plateau region 
to the Mevicau border, the lowest temperature of t h e  month 
being recorded a t  Red Bluff, Keeler, and Sau Diego, Cal., aud 
Puma, Ariz., where it was 3 3 O ,  3 3 O ,  3 8 O ,  and 32O, respectively, 
The high area remained nearly statiouary over the  middle 
plateau during the 9d and 3d, with pressure risiug above 30.70 
at Moutrose, Colo., the evening of the 1st and the moruiug of 
the 811. By the 4th i t  had shifted positiou to western Oregon, 
aurl passed thence north of Moutaua during the 5th, Moving 
rapidly southeastward along the eastern dope of the Rocky 
Mouutaius the center reached southeast Tesas the night of the 
Gth, cnrrgiug the line of freezing weather to central Texas and 
the north part of the Gulf States. Passing eastward over the 
north Gulf the ceuter passed over the north part of the Florida 
Peniusala th% night of the 'ith, with freeziug weather along 
the immediate east Gulf coast and over uortheru Florida. The 
temperature continued low over the southeastern part of the 
country uutil the 9th. At  Jecksouville, Fla., the temperature 
fell to 31O.7 the morning of the Sth, t he  lowest temperature of 
the season at, that place, aud regetatiou. was iujiired by cold as 
far south as Jupiter, Fla. 

IT.-Was ceutral over Assiniboia the morning of the lst ,  
with pressure above 30.40, and temperature below zero over 
the Dakotas and eastern Motitma, and an increase of prew 
sure of .GO in 19 hours at  Fort Smith, Ark. Duriug the  2d 
the high area moved eastward over Manitoba, with freezing 
weather to central Texas and the interior o i  the Gulf States, 
aud a teruperature fall of more than 40° i u  34 lioiirs i u  west- 
ern Outario. The morniug of the 3d the area was central north 
of Lake Superior, the liue of' freezing weather extended to the 
north part of the Florida Peninsula, and frost occurred as 
far south as Jupiter and Tampa, Fla. During the 4th this 
high area disappeared by a decrease of pressure north of tlie 
eastern Lake regiou. On this dtite the pressure was high, 
above 30.80, over the Florida Peninsula, and henvy frost 
caused great damage to vegetation as far south as Jupiter, Fla. 

111.-The approach of this h igb  areit from the Britisli Nortb- 
west Territory was shown by reports of'the 7th, au increase of 
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pressure of .38 in 12 hours occurring at Qn7Appelle, N .  W. T. 
The evening of the 8 t h  the area W R S  central uorth of Montana, 
with pressure ab0ve~30.50. The moruiug of that date the liue 
of freeziug weather extended from central New Mesico south 
of east to uortliern Florida. Moviug ralbidly r;outlieantn.ard the 
high area reached the middle Mississippi valley the ereuiug 
of the 9th, whence i t  advauced eastward to Peuiisylvauia by 
the morning of the loth,  iInd thence northeastward to the 
Gulf of Saint Lawrence by the I l t h ,  with it gradual i1icre:tse 
of pressure, readiugs above 30.80 beiug uotetl over tlie uorth 
part of the Gulf of Saiut Lawreuce ou the 11th. 

IV.-Ou the 10th a ridge of high pressure exteiided over 
the northern part of the country froin the Couadi:tu Maritime 
Proviuces to the Pacific coast, with two :wean of higher pres- 
sure, one, number 111, in the Northeast, auil the other, n11mber 
IV, on the northeast slope of the Rocky Monutaiiis. Rg the 
evening of the l l t h  the high prtwure over the westeru i);irt of 

of the Itocky Moiintaius. I tsqproach from the British North- 
west Territory was  sliowu by the everiiug report of the 15th, 
:tiid by the evening of the 16th it was ceutrsl north of Montana, 
wit l i  pressure nbore 30.80 >Lt Swift Current, N. W. T. On 
this cl:tte the line of zero temperature extended to uortheasteru 
Kiansas aud southern Iowa arid theuce to the Lake region, the 
teniperatnre was  4O to Go below freezing on the middle Gulf 
coast, the 34-hour temperature fall was Z O O  to 30° in areas in 
western Moutaua aud in the region north of eastern Montana, 
ant1 the pressure decreased .54 iu 14 hours a t  Swift Current. 
Diiriiig the 17th  the center reinaiued nearly stationary north 
of eastern Montaun, with pressure risiug above 31.00, the 
highest reading, 31.06, beiug uotetl at  Swift Current, and the  
54-hotir temperature fall was more than 30° in au ;ires extend- 
ing over the middle-eastern slope of the Rocky Moiintains and 
thence to southeru Iowa.  

Dariug the 18th the ceuter moved to the upper valley of the, 
Red River of the North, with a decrease of pressure of .SO to 
30,  the lowest temperature of the month occurred at stations 
in tlie Dakotas n u d  eiwtern Moutana, where it mas -24O to 

the country dlowed two ceuters, oue over the northern platean, 
and the other, number IV, on the middle-c:istern slolbe of the 
Rocky Mountitius. The moruiug of the 19th the selbarate high 
areu had meyged into one aud occui)ied the Iuiddle-eii~terli ---15O, the line of zero temperature extended to northern Okla- 
slope, with presslire above 30.60, It remiiiued nrarlj statioii- homa and northerii Iiidiau territorieh, and the temperature fell 
ary iu tliat regiou during the lzth,  aut1 by the nioruiug of t81ie geuerally i n  tlie ceutritl valleJs iInd the Lake regiou, the 2 4 -  
13th shifted position westward to the micldle . -  plateau region, - lioiir tleciease beiug more - than 30°& itreas 011 the middle and 
where the pressure contilined high uutil after the 15th. Ou 
the 10th the temperature fell below zero in the Dakotas, 
Wyoming, Miuuesota, Wiscousiu, aud Upper Michigitu. Ou 
the l l t h  the line of zero temperature extended over Color;iclo, 
and the 24-hour temperature fill1 was 2 4 O  at Cheyenire, Wyo. 
011 the 12th zero temperature occurred over Kansas, northern 
MiRsouri ,and central and uortheru Illinois, and the temperature 
wm below freezing in Texas, except aloug the coast line. Ou 
the 13th the temperature fell below freezing dong the Gnli 
coast of Texas, and the 24 hour temperatnre fall was more 
than SOo ou the middle Gulf coast. The moruing of the 
14th the pressure was high, 30.60, at S m  Autouio, Tex., 
clear weather had followed the cloudy :tud rainy couditiou 
attending low area VI,  the first 11e;wy frost of the season oc- 
curred at  Galveston, Tex., auci the liue of freeziug weather 
extended from the east Gulf roast a1011g the liue of the Alle- 
gliany Mount:iiu rauge to the lower Saiut LitlVreuce valley. 
On this date the 24-hour ternperittiire fail was uiore than YOo 
over the interior of the south S t lmt ic  states. The cold n-;ive 
wliich origiiiatetl with this high ilreit caused loss of stock 011 
the ranges of Texas. 

V.-Apparently ad'~it~iced from the Pacific Oceau, and tlie 
evetiiug of the 12th wiU ceutral north of Wasbiugtou, w i t h  
pressure above 30.60, and freeziug weather soiithwartl over the 
Sacrnmeiito and San Joaquin valleys, Cnl. During tlie 13th 
the ceuter moved eastward north of Montana, with slight 
pressiire changes, aut1 passed theuce slowly eastward north o f  
the Dakotas during the ldth, with pressure above 30.80, zero 
temperature to northern Hausas, and s temperatiire fill1 of 
38O in  34 hours a t  White River, Out. Dnriug the 15th the 
high area moved north of Lnku Superior, with a slight cle- 
crease of pressure. The liue of zero temperature extended 
to northern Missouri aud ceutral Illiuois, the temperature 
was below freeziug to the Gulf' coast, and the 44-hour tem- 
perature fall was more thau 30° in  western Ontario and i n  
areas iu the middle Atlantic and New Eug1;tnd ntaten. I h r -  
ing the 16th the center advanced from north of the L:tke 
region to eastern New York, where it was joined b ~ -  high area 
Vn, which had moved from t b u  upper Ohio r a l l e ~ ;  freezing 
weather occurred along the Atlantic coast uorth of the 33d 
parallel, a u d  the S4.liour temperature fill1 was more than !No 
over :t great part of New Eug1:tncl ; tnd tlie Csuadian Maritime 
Provinces. 0 1 1  the 17th tlie high arm disappeared off'  the 
New Euglaud coast, and the 1owec;t temperntiire of the month 
occurred iu a11 area extendiug from Hiirrisbnrg, Pa., to Lynch- 
burgh, Vi%., a readiug of 4' bring noted at  Washington, D. 0. 

VI.-This h igh  ilreib w m  i~tte1111ed by the principal cold W ~ I W  
of the month in the central valleys aud aloug the e,istern slope 

soiitheast slopes of the Rocky Mountains aud over the northern 
part of the Lake region. The uight of the 18th the area ~ p -  
pearecl to divide, oue pa8rt moving to the Lake Superior region, 
anti the other passiug southward to Kansas where i t  w a s  joined 
by a high area mlrich occiipied the mitldle plateau theeveuing 
of the lStli. On the 19t'Ii the lowest temperature of the month 
was noted from the Lake Superior aud Lake Michigan regions 
over Texas, the line of zero temperatiwe reached northern 
Texas, t,he temperature fell eastward to the At1:tutic coast, t h e  
44-hour decrease esceediug 30° in the middle Gulf states and 
from easteru New York aucl northeast Peniisylrania over a 
large part of New Euglaud, aut1 a t  poiuts in Kausas the tem- 
perature w a s  the lowest, ou record for the month. 

V1I.-During the 18th a short-lived low areit moved north- 
eilstward aloug the west Gulf coast and its passage was 
followed by a rapid increase of pressure over the west Gulf 
states, the increase a t  Abileue, Tex., bejug 3 . 1  i n  14 hours. 
The morniiig of the 19th high area V I  was ceutral over Kausas 
and a ridge ot' liigli pressure exteuded from the Rio C:r.a11de 
Valley to Lake Superior. The eveuiugof the 19th the highest 
pressure W i l s  uoted over soutlreast Tesas. A1 thougli high 
nreas VI aucl VI1 were ixirts of the Hame systeiu of high pres. 
sure aut1 there wits doubtless a tmusference of high pressure 
frniu IZauSiIS to Texas ilnring the l(fth,  the msrkcd and hide- 
pencleut iucrease of pressure over Texas during the 18th seems 
to justify the belief that this high area was to a large extent a 
new development. By the 20th tho center hat1 uiored to nerth- 
east Arkausas, with pressnre above 30.40. On this date the 
liiie of zero temperature extended over the Ohio Valley, cen- 
tral New York, aud ceutral New England, the lowest tenrpera- 
tiire of the mouth occurred from the lower lake region over 
the Ohio Valley aud Mississippi, the ruiiiimuiu being 16p at 
Vicksburg and Meridiau, Miss. ; a minimum renrliitgof -210 
was reported a t  Forest Park, Seiut Louis, Ma, and the 24ltoar 
temperitture fall was 20° to 40° iu tlre Atlantic coast stiitea 
Moving eastward the ceuter passed off the Virginia coast dur- 
ing the 32tl. The cold wave disappeared off the Atlantic coat& 
during the 21st. 

VIII.-AAppeiwxl off the north Piicific coast 011 the 19th, and 
bg the moruing of tlie 20th had advauced to east Oregon, with 
pressure ahove 30.40. By the eveuing report tlie center had 
moved to uortlieast Nevada, with pressure above 30.50. On 
this date freezing weather occiii~etl oyer the platean region to 
the Mexican border, and the temperature fell 10O to fflo over 
tlie east part of the middle plateiII1. From the Slst to 25th, 
incl iisive, t be pressure coli tiuiietl high over the middle pla t eau 
region. tlie values rising to30.80 at  SiIlt I A e  City, Utah, the 
eveuiug ofthe 23d and the iuori~iiig of the 33d. 
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1X.-On the 25th the pressure was high from the middle 
plateau region to Manitoba, and the evening report showed 
this high area central over Manitoba, with pressure above 
30.40, and a 34-hour temperature fall of more than 30O from the 
Lake Superiorregion to Maul toba. During the 2Gth the ceuter 
advanced to northern Illinois, d i th  pressure above 30.50, 
freezing weather to central Kentucky and central Virgiuia, 
and a temperature fall of 20° to 40° from the Lake region to 
the Atlantic coast between the 35th and 43~1 parallels. Moving 
southeastward the center reached extreme westeru Virginia the 
eveuing of the B’ith, without marked changes in  pressure; the 
line of freezing weather reached the interior of the east Gulf 
states, aud the 24-hour temperittore fall was more than 20° 
over the south Atlantic states. By the evening of the 28th 
the high area had reached the east part of tlie Gulf of Mexico, 
with a decrease of .10 to .30 iu ceutral pressure, and a geueral 
rise in temperature in the Atlantic coast states. 

X.-Duriug the 28th and 29th the pressure was higli over the 
middle plateau region, tliereadiugs ranging from 30.40 to 30.50. 
Number X was apparently a n  offshoot from th i s  area of h igh  
pressure, and the moriiing of tlie 30th a n  area of high prehsure 
extended along and west of the Mississippi River from Wis- 
consin to the Gulf, with highest pressure i u  adjoiuing parts of 
southwest Missouri and northern Arkansas. On this date the 
temperatiire fell generally over the Lake region and the Ohio 
Valley and Tennessee, the 24-hour fall ranging from loo in 
parts of the Ohio Valley and Tenuessee to 32O at  White River, 
Out.. During the 31st the center moved to West Virginia; 
the cooler condition passed off the Atlautic coast, and a market1 
rise in temperature occurred west of the Alleghany M o m  taiiis. 

The low areas of January advance eastward at an average 
rate of about 37 statute miles per hour, the velocity for Janu- 
ary and February being the Iiighest uoterl for the year. The 
principal track of low areas in Jannary west of the 100th 
meridian is traced from Vancouver Island soatli of east over 
Montana, North Dakota, and the upper lake region. Passing 
from the upper lakes almost due eastwerd over Oittario, the 
middle Saint Lawrence valley, and southern Newfouudlnutl. 
the principal track bends northward over the Atlantic Oceau 
towards the Iceland area of low pressure. Less frequeuted 
storm tracks are traced from the east part of tlie middle 1 ~ 1 ; ~ -  
teau region, aud from the middle aiirl west Gnlf states, :iud 
join the principal track in the Saint Lawrence Viilley, wtiicli 
is the regiou of greatest storm frequency in North America, 
with an average of 4 to 5 low itreas for the mouth of Jannarj . 
A secondary track is also traced northeastward along the At- 
lantic coast. Au average ot’ about two low areas per month 
traverse the North American continent from the Pacific to the 
Atlantic coasts iu January. 

The tracks of 13 low areas are plotted on Chart I for JMILI- 
ary, 1899, this being the average number traced for J~LULIWJ- 
during the last 19 SearP. Four of the low areas ndvaucetl 
from the Pacific coast north of the 45th parallel; 4 appeared 
over the British Northweqt Territory; ouc apparently developer1 
east of the Sierra Nevada Mountains in souther11 Nevada j one, 
a continuation of low area S I V o  for December, 1891, occupied 
the middle Mississippi viilley at  the opening of the mouth ; one 
origiuated in westeru Texas, and 2 are trnced from the inirldle 
Gulf coast region. Of the Pacific coast low areas, 2 ,  numbers 
VI1 and XI, traversed tlie continent, their rate of atlvauce 
being 46 and 38 miles per hour, respectively. The Pacific 
coast and British America low areas generally pursued a 
course eastward over the Saskatchewan Valley to the 100th 
meridian, whence they moved east-southeast to the Sainh Law- 
rence Valley, and passed thence north of east, over the Gtilf ot 
Saint Lawrence. The low areas from the middle Gulf region 
advanced northeastward to the Gnlf of Saiut Lawrence. The 
average velocity of low areas of the current mouth, 32 miles 
per hour, was about 5 miles per hour less than the average 
velocity noted for January of precediug years. On the 16th 

LOW AREAS. 

~~ 

ant1 17th and 27th and 28th cyclonic disturbances were iudi- 
cated iu the south Pacific coast region. The followiug is a 
description of  the low areas traced over the United States 
ant1 Cmada : 

I.-Was R contiunatiou of low area XLVa for December, 
13‘31, and the morniiigof the lstl was central over Illiuois, with 
l)ressiire 29.50, and geuerally stormy weather from the Lake 
regiou to Texas. Over Lake Michigan northwest gales of 60 
to GO miles per hour prevailed. High wind, with rain chang- 
ing to snow, and a marked fd l  in temperature, occurred in the 
Lake region, snow fell thence to eastern Kansas, and severe 
local storms were reported in the Southwest. On this date 
there w a s  a decreare of pressure of .53 in 12 hours a t  Knox- 
ville, Tenn. Moving northeastward the center reached Geor- 
gian Bay the morning of the 3d, with a decrease of .15 to 2 0  in 
central pressore, severe storms from the Lake region to the 
New Etiglilnd coast, aud a marked increase in temperature in 
the Atlantic coast states, the 24-hour rise beiug 2d0 at  Lynch- 
burgh, Va. Ou this date the pressure was relatively high over 
the Canadian Maritirue Provinces, and the center of disturb- 
atice passed southeastward and a t  the evening report occupied 
an eltrugated are:% esteiirliiig along the boui1dar.v liue between 
Xew York aut1 New Englnutl. During the 3d the center occu- 
pied eastern New England, where a marked decrease of energy 
was  apparent. On the 4th a decided increase of strength was 
shown and the center advauced to the west part of the Gulf of 
Sa in t  Lawrence, and passed thence eastward south of New- 
fonudland by the moruiiig of the 5th. 

II.-A]y~eitred on the north Pacific coast on the l s t ,  with 
pressure 39.70, and raiii southward over the central valleys of 
California. During the 2d the center advanced north of Mou- 
tam, wi th  pressnre below 39.60, rain along the Pacific coast 
uorth of the 40th parallel and over the northern platean re- 
gion, antl a marked increase in temperature over Montana. 
On the 3d the center of disturbance reached Manitoba, with an 
apprecinble loss of energy, a decrease of pressure of .66 in 12 
hours a t  Saint Viuceut, Minu. ,  and an iucrease in temperature 
of 300 to 40° in 34 hours in North Dakota. Moving southeast- 
ward this low ;tre:t disappeared by a n  increase of prossure 
over the Lake regiou (litring the 4th. 

III.-Al~pareutlg developed ou the southeast slope of the 
Rocky Mouutaius dnriiig the 4th, aut1 the morning of the 6th 
m;ts ceutral near the boundary liue of Lonisiaua aud Arkansas, 
with presstire below 39.60, whence i t  advanced to the upper 
vwlley of the Tenuessee River by the ereniug report, with 
pressnre below 29.50, aud rain generally from the Rocky 
Mountains to New En,rrland, the precipitatiou beiug in the 
form of finow north of Tennessee uud Virginia. The tempera- 
tiire rose decidedly i n  the micldle and sooth Atlautic aud east 
Gulf states, and violent storms, asaumiug the form of torna- 
does in northern Georgia and northern South Carolina, occurred 
iu tlie south Atlantic states. A descriptiou of these storms 
will be found under ‘i Local storius.” Duriug tbe 6th the 
ceuter advauced to south Xew Euglnud, with pressure below 
29.30, a decrease of .50 in 12 hours 011 the northeastern co:tst, 
east gales of 40 to 60 miles per hour on the southeast New 
Englaiid const, hard gales thence to the Caroliuas, a violeut 
thunder antl hail storm at Anganta, Ga., in the early moruillg, 
and snow, w i t h  lower tetuperature, from the Lake region to 
the middle Atlantic nucl New England coasts. During the 
7th the center disappenred over the north ])art of the Gulf of 
Saint Lawrence witlloiit an apparent loss of energy. 

IV.-Appearetl in the Saskatrhewan Valley on the 6th, with 
prehsnre below 39.S0, whence i t  moyed to Lake Snperior by 
the evening of the 7th, with presmre below 29.60, and snow 
iu  the Lake region iInd extreme northwest. During the 8th 
this low area apparently disappenred by au increase of pressure 
ilorth o f  the Lake region. On t h i s  (late snow fell in the Ohio 
Vnlley and Lake region, aurl high west to south winds pre- 
vailed over the lower lakes. 

V.-The eveuing of the 7th a cyclonic distnrbance appe,ared 
central over western Texas, with pressure below 29.90, whence 
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the ereuiug report .this low area appeared over northern AI- 
berta as a disturbance of marked strength, with pressure 29.53 
at, Edmonton. Au ;ires of high pressure occupied the middle 
plateau regiou, aud a second high itre% was ceutral over tlie 

i t  passed east-southeast and disappeared over the Gulf of 
Mexico during the 9th, without evidence of marked energy. 
On the 7th t h e  wind reached a velocity of 42 miles per hour 
from the south a t  Abileue, Tex.; on the Sth rain fell ou the 
west Gulf coast; aud on the 9th B decided rise iu temperature 
occurred ou the middle aucl east Gulf coasts, and rain fell from 
Florida to southeast Texas.. 

VI.-The presence of this low areit over the north-ceutral 
part of the Gulf of Mexico was shown by reports of the l l t h ,  
and during the 13th t h e  ceuter advaucecl across the middle 
Gulf coast line, with pressure below 39.90, whence i t  moved 
northeastward aud reached the Golf of Saint Lawrence the 
night of the ldth, with central pressure 29.80 to 29.90 through- 
-out its course. This low area was attended by severe raiu R U C ~  
sleet storms from the Grilf of Mexico to t,he Lake region aud 
the New England and middle Atlautic coasts. On the 13th 
the temperature rose loo to YOo iu the Atlantic coast states, 
there was a fall in temperature of over loo from the upper 
lake region to the west Gulf states, severe raiu iiud sleet 
storms occurred from Eeutucky itud West, Virgiuia to the east 
Gulf states, and snow from easteru Texas to tlie Ohio Valley. 
On the 13th very heavy rain fell iu the iuterior of the east 
Gulf and south Atlantic states, and parts of  Teunessee, Mary- 
laud, and Virginia, the rain and sleet storm exteucled to the 
lower lake regiou, the temperature rose qo re  thau loo 011 tlie 
immediate Atlantic coast north of Florida, and fell 30° to 30° 
a n  the middle Gulf coast, aud suow fell geuerallg froin the 
middle Mississippi valley oyer the Ohio Valley a n d  the east- 
eru Lake regiou. The uioruing of the 14th the teinper:iture 
was high froin the Carolinas to south New Englaud, the 34- 
hour rise exceeding 20° in Virgiuiit aud the District of Coluni- 
bia. Iu the south Atlantic states the temperature fell rapitlly 
during the clay. Suow and sleet fell a t  New Orleauh, La., 
anom was reported geuerally i n  the sugar belt, aurl very heavy 
raiu fell in Florida. 

On the 15th the temperature fell 20° to 30° iu the Atlantic 
coast states, heavy suow fell i u  the middle Atlwutic states, and 
high north wiuds prevailed along tlie Atlautic coast north of 
the Carolinas. 

VI1.-Advanced from Vancouver Is1:iud to Rloutann on the 
15th, with pressure below 3'3.90, raiu from the north P:ic.ific 
coast over t h e  northern plateau reginit, aud nu iucre:w i n  tem- 
oerature of loo to 20° ou the uortheast and midtllc-eastern 

was grea,test, 5 G  miles per honr from the south a t  Hiiron, 5. 
DiLk., on the Ntli, and it velocitg of 55 miles per hour from 
the s o ~ i t l ~ ~ e s t  was noted a t  Buffalo, N. P., 011 the 31st. 

The followiug copy of a sectiou o f  the thermograph record 

easteru slope of the Bocky Mountain8 uorth of Texas the tem- 
perature was below zero; over the Dakotas and east and north 
Montaua the miuimum temperature WRS -?So to -45O;  over 
the middle plateau region the temperature was loo to 30° 
abore zero; orer Oregou and Washiugton it was 3 5 O  to 40° 
above zero; ;tud raiu, with south to west winds, set in during 
the day ou tlie north Pacific coast. 

The rnorniug of t h e  19th the storm-center hac1 moved east- 
mart1 over the S;tskatchewau Valley to the 105th meridian, 
with pressure 39.50 a t  Priuce Albert, it decrease of pressure 
of more thau .OO iu 13 hours beiug uoted in Assiniboia; the 
preshnre h;id decreased .10 to .SO over the middle plateau; the 
high area \rliicli occupied the Red River of the North Valley 
a t  8 p. ni. of the 18th  had divided, oue part appearing over 
tlie uorth Lake Superior region aud the other o\-er Kausas; 
the 24-liotir temperwture rise exceeded 50° over the east#ern 
half of Montana; the increase i n  temperature waR more than 
3 0 O  along tlie easteru dope of t h e  Rocky Mouutaius to tbe 40th 
parwllel ; the warmer couditioii exteuded over the western part 
of t l w  ceutrid \-alleys; iiud colt1 mare of marked severity 
overspread tlie country from the Gulf of Mexico to the eastern 
Lake region. Rain nras followed b j  clearing weather on the 
nortli Pncilic coast ; raiu or snow fell iu the middle and 
nortlrcrti plateau rrgious; aud snow io the middle Missouri 
ant1 Red Yviver of the North valleys. No precipitation was 
i*el)orterl ou the uortheast and niiddle-eastern slopes of the 
ltockg Mouutaius; and south to west winds, reaohing a 
velocity of 30 to 40 miles per hour OII the middle and uortheast 
slopes of the Rocky Mouutaius, prevailed from the north Pacific 
coast to the 100th meridiau. 

At  8 1). m. of the 19th the center of disturbance wits located 
over or uortli of Mmitob:t, with pressure below 29.60, and a 
ridge of high pressure esteuded from Outario to Texas; a 34- 
hour temperature rise of more than 40° w:ts uoted from Assini- 
boia :tnd western Manitoba to central Nebraska ; the warmer 
condition hat1 exteudetl to a line traced from Upper Michigan 
to Louisinna : aud the 24-hour temuer:ttnre fA1 w ~ t s  100 to 200 
from New Ellgland to the east G d f  states. The iuoruiug of 
the "0th the low area was ceutral riorth of Lake Superior, with 
pressure below 29.80, and the ridge of high pressure extended 
fro111 the S:iiiit Lmreuce Valley to the lower Mississippi ral- 
leg; the 24 hour temperature rise w a s  Eo at  White River, 
Ontario, and wns SOo to 40° from Manitoba to Texas; the 
wiirriier coiitlit8iou extended eastward to a liue traced from Lake 
Huron to the lower Missis\ippi ritlley j the fall in temperature 
was loo to 3O0 in  the midclle aut1 south Atlautic states, and 30° 
to -100 i n  New Englaud; nod a temperature fal l  of loo to 160 
wwh noted 0 1 1  the northeast slope of the Rocky Mountains. 

The eveniug of the 20th the center WRS uorth of easteru Lake 
Superior, wi th  pressnre below 29.80, ;tiid the pressure was high 
i n  the Atl;intic c:o;ist states and over the iniddle aut1 6outheru 
distrit:ts; the Xlio i ir  teuiperature rise was 30° to 30° in the 
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January 18bh to noon January 19t11, shows the remarkable tem-  
perature change caused by the Chinook wiucl which com- 
menced a t  that statiou t8he early morniug of the 19th. a rise 
of about 43O being registered iii 15 minutes. 
Recod of thermograph, Fort dssinahoitte, Motif.,  iioon Jmcrcccry 18 to )io011 

January 19, 1x92 ( in  degrees Fahretiheit). 

Jan. 18*,1892. Jan .19@', 1892. 

2 4 6 6 10 2% 2 4 6 8 1 O m  
50 = I I ! 

I I *  I - -  I 1 - -& I  I I 
40 I I I I I I I h !  I I 

I 
I I I I I I I /  I I  I I 

Chart VII,  with th i s  number of the REVIEW, shows the 
general meteoroIogic;iI con(1itious west' of the 90th meridiau 
at the 8 p. m. report of Jannaqy 18th, which preceded, and a t  
the 8 a. m. report o f the  19th, which followed, the temperature 
change on the easteru slope of the Rocky Mountains above 
referred to. 

A discassion of the warm winter winds of' that region will 
be found under the heading 6 '  Chinook wincls," in this issue 
of the REVIEW. 

1X.-This low area followed closely nauiber VIII. I t  ap-  
peared over Albert8 duriug the 30th, nud the evening of that 
date the pressure was lowest, 29.51, a t  Calgary. Uulike the 
conditions which existed with the appearance of low areit 
VI11 the temperature mas high, above the freezing poirrt, over 
tlie northeastern slope of the Rocky Mouutains a t  th i s  obser- 
vation ; otherwise they were somewhat similar, tlie pressure 
being high over the niiddle plateau regiou and theuce over 
the ruidtlle Mississippi v;tlley, and rain, with south to west 
winds and temperature 40° to 45O, was noted ou tlie north Pacific 
coast. The temperature rose 8 O  to 1 4 O  over northern Moutatia 
ant1 in AI berta, and fell loo to 20° over the eastern part of' tlie 
middle plateau region, with suow in eastern Colorado and K:m- 

sas. By the morning of' the 31st the center had moved to ea& 
ern Assiuiboia, with pressure below 39.40. The pressure cou- 
tiiiued h i g h  over the sontheru and west-central districts; the 
temperature rise w a s  W0 to 30° in 34 hours in easteru Montana 
aucl t8he British Northwest Territorj, and suow fell in Assiui- 
bok. 

A t  the eveniug report the ceuter was north of Minnesota, 
with pressure below 29.60; the pressure was high from t h e  
middle plateau region to the midille Atlantic coast; the tern- 
perature rose generally east of the Rocky Mountains, except 
ou the uortheast slope; ani1 suow fell iu Assiniboia, Mauitoba, 
aut1 North Dakota. During the S Y d  the center of disturbance 
morecl eastward north of the Lake region, with pressure be- 
low 20.GO; the tezuperat8rire rose e& of the Rocky Mouutiti1is, 
except from the extreme tipper Mississippi valley over North 
Dakota and hlanitoba, whereit fell 10" to 2 0 O ;  suow fi l l  in 
the Lake region, :iud rain in the lower Mississi1)pi valley aud 
the west Gulf states. Diiriug the 3311 t h e  center passed over 
the Gulf of Saint Lawreuce, with an apparent iucrease of 
e n e r g  j the wwmer couditiou passed off the Atlantic coast ; 
it decided fhll  in temperat8ure occurred over the uorth part of 
the Lake region; and rain or suow, followed by clearing 
weather, p r e r d e d  east of the Mississippi River. 

S.-Followed closely number IS. It appeared over AI berts 
the morning of tlie %I, with pressure below 29.90, and passed 
theuce eastward to the 105th meridian by the evening report, 
with pressure falling below 29.70. No rain or snow fell in the 
Northwest,; the temperature rose 5 O  to 16O on the northeast 
slope of' the Rockj- Mountains; aud wiud velocityof 30 to 40 
miles per hour from southwest t'o northwest was noted o\-er 
Montaua and North Dakota. Diiriug the23d the center moved 
north of Lake Superior, with pressure below 29.70; light snow 
fell over the east Lake regiou, and tlie temperature rose YOo t o  
40° i n  tlir Red River of the North Valley. Moving sloivly east- 
ward, with a rriitrked decrease of' pressure, the center reached 
the region uorth of the lower lakes during t h e  24th. The tem- 
perature rose loo to 40° over the Lake regiou, the increase be- 
ing greatest a t  White River, Out.; suow fell in  the eastern 
Lake region and along the Atlantic coast north of the 40th 
piwallel; and brisk to high westerly winch prevailed over the 
Great Lnk es . 

By the ereuiug of the 25th the center reached the Maiue 
conht, with pressure below 29.40. The teiuperature rose loo to 
20° i n  the uiitlille Atliwtic and New Euglaud states; light 
rain o ~ ' s n o w  fell from the eastern Lake regiou ovcv New Eitg- 
lnnd ; ant1 high westerly miuds prewiled along the Atliiiitic 
coast to the Cnroliuns. On t'he 36th the ceiiter remaiued 
uearly stationary near the east New Errglaud coast, with ~ W N -  
sure M l i u g  to 39.20. The temper;iture rose loo to 300 over 
the Cauadian Maritime Provinces, elsewhere east of the 
Rocky Mountains there was a ilecidetl f'itll i n  temperature; 
northwest gales of 50 to 60 miles per hotir prevailed along the 
coast froin sonth N ~ W E L I ~ I ~ I I I ~ I  to Virginia; aucl snow fell from 
the lower lakes over New England. By the morniug of t h e  
37th the ceuter h:td passed east of Nora Scotia; high wiutlu, 
reaching i t  velocity of 56 miles 1)er hour from the uortliwest a t  
Woods Holl, Rlitss., continued along the micltlle Atlantic iti~d 
New Euglmtl coasts during the 47th : :tilt1 the clearing condi- 
tion atteuding high area IX extended to the Atl;intic coast. 

SI.-Appeared off the north Pac~fic coast on the %ti l ,  with 
pressure below 29.50; east to sonthetist w i n d s  of 60 to 70 uiiles 
per hour occiirred aloiig tlie Wasiiiugton coast ; mcl rail1 fbll 
i n  Oregon and nortli Uidifornia. l)iiriug the 26th the low 
area ailvauced to Slberta, with pressure below 29.60; r;iiu 
fell over the west pnrt of' the Idateno region and along the 
Pacific cowt to Sari Diego, Cnl .  : and :I 24 lioiir temprt-wtare 
rise of' 10° to 30O W R S  iiotetl over Utah ant1 wclstern Color:ido. 
On the 27th tbe center reached iV;tiiitobit, with slight ch;iiigea 
i n  central Iwessiire; scattered rains fell iu the Nnrthwe.it and 
along the Pwific coaqt ; the tenipcwttiire rose 1 0 O  to 3 0 O  from 
the Rocky Mountairis over tlie L;ike reginu, a 24-110iir rise of 
3 8 O  being noted :it White Biver, Out. ; aut1 high south to west 
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winds prevailed iu the Missouri Vallex. Moviug slowly east- 
ward during the 28th the center reached t h e  region north of 
Lake Superior, and passed thence southeast to the lower lake 
regiou by the eveulug of the 39th. 

On the 28th the 24-hour temperature rise was IO0 to 20° in 
the Atlantic coast states; raiu or snow fell from the lower lake 
region over New Englaud; and high south to west winds pre- 

the 30th, with au increase of about .30 in pressure. The 
warmer condition exteuded to the Lake region, and the .tern- 
perittiire fell IO0 to ZOO on the northeastern dope of the Rocky 
Mountains. No precipitation atteuded this loa area east of 
the Rocky Monutaius. 

X1IL-During the 29th the weather was unsettled on the 
south Pacific coast and over the south pixrt of the plateau 

I 
' First Last I 5  
I observed. ' observed. 1s 

the middle Atlantic aud New England states ; aud brisk to 
high winds shiftiug to north aud west prevailed over the Lakes. 
Moving southeast, the low area was ceutral off the middle At- 
lantic coast the morning of the 30th, whence i t  moved dowly 
northeastward, and at  the close of the month was central south 
of Newfoundland, with pressure below 29.50. Duriug the last 
two days of the mouth destructive uorth to northeast gales 

141 2 
1 Q i  J 

High areas. I ~ 0 
I ............ I 39 

1V ........... I I I  1 40 
v ........... ! I2 ~ 51 
V I  .......... ! 16 ! 52 

- 

11 ........... 1 I ' 52 
111 .......... ~ 8 I 51 

Keeler, Cal. At the evening report of the 30th a low pressnre 
area wit8 appiwentlg central on the eastern slope of the Sierra 
Nevada Mountitins south of the 40th parallel; rain fell from ' California over the middle and sontheru pliatean regions, the 
raiiifall being very heavy over parts of' the southern plateau; 
and ii wiud velocity of SO miles per hour from the west waa 
uoted at  Tucsou, Ariz. Advauciug rapiclly eastward the 

VIJ. ........ 
VI11 ........ 
i X  ....... x ........... 

Chicago, I l l . .  ............. 
Fort Canhy, Wash ........ 
Block Islsnd, R . I .  ........ 
RutWo, N. Y ............. 
Abilrne, 'res ............. 1 Pensrrcoln, F J ~  .......... ' Fort Cunby, Wash ...... 
'Huron, Y. Dnk ........... 
Fort Assinxboine, Mont.. 
Woods Holl Mass. ...... 
Fort Canby,'Wash ........ ...... do ................... 
Tucson, A r i l  ............. 
Ainirrillo, 'rex.. .  ......... 
................................. 

Mean .. .~.  ......... 
LOW ureas. 

1" ........... j I . 40 
I1 ........... I 2 4s 
l l I  ........... 
IV .......... 1 6 : 52 v ........... I 7 i  33 

I s ,  33 

...... 
.... 

IX .......... x ........... 
XI .......... 
XI1 ............ 
XIII. ........ I 30 ' 37 

~ 

Mean ...!....;....., , 

nw. 
8. 

e. 
sw. 
8.  

S. 

8.  

Bw. 
B W .  
nw. 
se. 

w. 
s .  

8.  
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Muximuin pressure chungo in 1 2  hours, niaxiniam temperature change in 24 hours, and maxinium wind velocity. 
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?! a 
I .- * Station. Rise. ; Jtutioii. 

i 

Stalion. 

, ,  
s" 

. . . . . . .  ......... 

Inch. I 
Swift Current, N .  W . 1 '  ... .so 5 U~nnha, Nebr ............. .... n. 
Fort Sniith, Ark .......... .ho I White River,Ont ........ nw. 

Sydney, C .  t l .  I ........... .40 17 White River, Ont. ........ n. 
swift Current, N .  W. T...' .5., 16 { 
Ahileiie, 'rex.. .3( IS \ ~ i ~ m i n g t o n ,  N . C  
Qo'Appelle, N. N'. 'I' ..... 
White River, Ont ......... 25 White River, Ont ......... ........ n. 
Port Huron, hlich ........ 1:; 30 Pueblo, Colu ............. ............ u. 

u'A pelle.N.W.T ...... .3S 7 ...... do ................... ........ ne. 
&It I?akeC:ity, Utah ..... . j o  I I  Chcyrnnr, Wgo .... e .  

......... nw. Wirhitir, I i u n ~ . .  
Ahilenr, Teu ....... ............ ........ ............ 

.so 20 . c:hevcnne, Wyo .......... 

1 ,  ........................... .4b ................................ I 3 2  ...................................... 
F;rl I. I Ripe 

Iinoxville,Trnn .......... .5? I Lyiiohbiir~h VH .......... ! 26 
X:rint Vincent, hlinn ...... ' .56 3 Fort Bufoh,'N. Dak ... ...: 38 
Bost.011, Mxsn .............. .so .... ./ 24 
Chsthaiii, N.B ............ .50 , 
Medicine Hat. Pi. 1V.T.. .. 
(i:ilveston, T C X . .  ......... .Is E P I W : b C O ~ : l ,  F I : ~  ....... ....I 27 

I 3  New YOA. N. Y .......... ..v I ,VasllinUton L,, I 2': 
Artlior,  c,nt ....... % , 5 h  16 I R:lrirl(;Tt,g,h. ~ak'::::::l 34 

34 
Qu'Appelle, N.  \V. T ..... ' .g2 iq  White River, Out ......... I 62 

~Iolitgolnerg, Ala.. 

.gj n (White River, Ont ........ 1 2S 

f \Vilmirigton, N. (! ....... 

I Sui l t  de Str .  hInric, Mich' 

..... do ................... . io  21 ...... do ................... 
White River. Ont. .46 23 do 44 
Dulutli, Minn ............ .48 27 ...... do ................... 
Calgnry, N. W. T . . . . . . . . . .  h8 29 ...... do ................... 

........ ...... ................... 

Pueblo, Colo ............. .26 31 \Vichit:i, I<:ins ........... 
..... ....... ....... ............................ ................................ 

I 
. S I  

*Continuation of low 3rea S I V a  for Decenil#er, 1691. 
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NORTH ATLANTIC STORMS FOB JANUARY, 1893 (pressure in inches and millimeters; wind-force by Beaufort scale). 

The paths of Storms that %ppei%red over the west part of the 
north Atlautic Oceau duriug .Jauuary, 1892, are ~ h o w u  on 
Chart I. These paths have been determined from reports of 

of the Hydrographic Office, Navy Depart8meut, sud the '' New 
Pork Herald Weather Service." 

I n  January there is usually ail increase of pressnre over the 
southern parts of the north Atlantic Oceaii, the increase es-  

observathns by shipmasters received through tlie co-oper a t' IOU 

ceeding .05 i n  au area about midway between the Azores and 
Windward West Iudies. Over the uorthern part of the ocean 
there is a decrease of pressure. The stornis of this month gen- 
erally adrmce over the oceau from the Canadian Maritime 
Provinces, aud move thence in an east-northeast Lo nort,heast 
course toward the Iceland low area. The areriige uumber of 
storms that traverse the north Atlantic from coast to coaet in 
Jaiiunqv is 3.5, and in a m,?ority of instnncru these storms 
skirt the sonthern quadraut's of tlie Icelaud low area aud pass 


